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optically active cyclopropanecarboxylic acids with the composition. 



(57) Abstract: An optically active copper catalyst compo- 
sition comprising (a) an optically active salicylideneamino 
alcohol represented by the general formula (1): (1) 
[wherein R 1 and R 2 are each independently substituted 
or unsubstituted lower alkyl, substituted or unsubstituted 
aralkyl, or substituted or unsubstituted aryl; X 1 and X 2 are 
each independently hydrogen, lower alkoxy, nitro, lower 
alkoxy- carbonyl, cyano, or halogeno; and * represents 
an asymmetric center, with the proviso that both of X 1 
and X 2 are not hydrogen], (b) a mono- or di-valent copper 
compound, and (c-1) a lithium compound or (c-2) a 
compound selected from among aluminum compounds 
having Lewis acidity, titanium compounds having Lewis 
acidity, boron compounds having Lewis acidity, zirconium 
compounds having Lewis acidity, and hafnium compounds 
having Lewis acidity; and a process for the production of 
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U-'Jf'JT>75;7J^^ (1) £ WHETS. ) £ 

b) — m^rcU—mom^^at. 

c-l) U^-^A-fc^afes^tt 

c-2) M XKttStt a n!> Aft^*, HXSlft$tt§ 

2. Kre^Mtt^MiikjKii^o^nFic, ^ (2 ) : 



<5£*» R 3 > R 4 > R 5 &J;tfR 6 fcjt, *tt^n^-£&K3:*BJ|fcoT 
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fctffU R 3 tR 5 ^[WI-0S^^^-r±l^«, R 3 iR 4 
> xM-:7^> (2) i:IB&f3-r^ 0 ) £5$ (3) : 
N 2 CHC0 2 R 7 (3) 

<^t, ^yyitixfjv (3) <hK§fa-r3o ) tss* 

•2-&Z>Z.t*WWLt?Z>3: (4) : 



<5S*, R 3 , R 4 , R 5 R 6 *5,fctfR 7 «±fB<h|WI-cDac*^*^-r 



mtt!fetUf-JT>75;7^-^ (l) fcfcux, R l %h< 

n-^nbm 'fy^n^n, n-^;i/«. -rv^s, 
t e r t -^;ps*oc i-4©7H;^«wsns. em/g^r 
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Il7'J-;HOMWiLT^ #I*J;£2 h*isyx.-)im, 2 

t e r t x -Jim^M^^ ft% 0 

ifii77MMtUTIl Mi^iffi7'J-;VS (mx.\ts 7x 

^ci-4©T;pn^ yitsi $ nfc t u -earn $ n^-ra x 
;^;n«$n, iiHfeL<}ifi7'j-jHTti$nfc(si7 

±E^f gtt^fij f U r>75 7 7^3-;!, (i) ©xt*, x 1 ^ 
X 1 cfccfc^X 2 TS S ^ § Il7;i/a^>>StLT^ M*.k£.* h 

7;^+^$^$n-So 

X 1 &£z$x 2 T ^ $ ft Z> Any^iLtlt m^j^^hc 

^5^gtolMJf>jT>75;7;Pa-^ (l) tbm'M 
« (R) -N- (3 h D+hu^u^» - 2 -y $ y - i , i -i?^ 
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x.~)V- 1 -yn/W-j^ (R) -N- (5--hD^iJ5 : UT» - 
2-X57-1, 1 -i^^^-jl/- 1 -^DAV-JK (R) — N — (3 
> 5-y-hnitU5 1 'JT» - 2-7^7-1, I - z?7 I - 

yn/w— 7K (R) -N- (3-^nntU5 : 'Jf» -2-757- 
1, 1 -*J7^-)V- 1 -yn/V-Jk (R) -N- 
^U^» -2-75/-1, l-$?7x-;i,-l-7D/U-;k (R 

) - (3, 5-^nnitUfU7» -2-757-1, i-^jy^- 
;i/-i-yn/v-jk (r) -N- (3 -^;i/^n-y-u^u^» -2 

-757-1, l-^7xZjl/-l-yn/V-jk (R) -N- (5- 
7)V*UW^)?» -2-757-1, l-y7x-jHl-7"0A 

7 — ;k 

(R) -N- (3 -yp^E+MJ^U^» - 2-757-1, l-z?7 

1 -yn/w-Jk (R) -N- (5 - ^n^e-y-u^u^» - 
2 1, i-^7i-;Hi-^D;v-Jk (R) — n — (3 

-^h + ^;^-JHf'Jf'JT» - 2-757-1, l-¥7^~)\, 

- 1 -y°un;-)V, (R) -N- (5-^h + ^;^n;i/^u?Ux 

» -2-757-1, 1 ->?^ac-;i,- 1 -^P/V-jk (R) -N 

- (3-^77lf»J?UT» -2-757-1, I -z?7 x.~)V- 1 - 
^n/V-Jk (R) -N- (5-->771tU^U7 ; >) -2-7^7- 



i, l -^7x-jp- i -:/d/w-;k (r) -n- (3-^;p^-d- 

5-~ hni7-U^U^» -2-757-1, l-^7x-J|/-l-^D 
7N°7-;K (R) -N- (3 -7 h^^lT-U^U^^) - 2-757-1 
, l-^7x-;Hl-yD/V-Jk (R) -N- 
3^U5*» -2-757-1, l->?7x-;i,-l-7D/V-Jk 

(R) -N- (S-zhDij-iJfUr^-) -2-757-1, ( 
2-^ + y7iz;» -i-;/n/w-;K (R) -N- (5-~hn 
^U^U^» -2-757-1, (2-^ + i/7x-JW -1 

-T^D/V-Jk (R) -N- (3, 5 hntf-U^U^» -2- 
75 y " 1 > l~^(2-^h + y7x^) -i-7n/v-ik (R 
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) -N- (3-^DDl7-U5PU^» -2-75/-1, 1 - v (2-7 

h^->7i^) -i-^d/v-;k (r) -n- 

-2-75/-1, 1 - v (2-^h^>7x^) -1-7'D 

av-;k (R) - (3, 5 -^Dntf-y^u^» 
, l-s? (2 h^->^^n;i/) -i-^n/u-;k (R) -n- ( 
3 -y;i/^-ni7-u^u^» -2-757-1, (2-7h* 
>-^x-;p) -i-y D AV-;u, (R) — n — (5 -y)V*uw^v 

5 s » - 2 -757 - 1 , 1 (2-* >t'>7x=*) 

7-;k 

(R) -N- (3-yp^U^U^» -2-7$;-l, i->? ( 
2-^h^^7x'W -l-7*n/V-;K (R) -N- 
•#V7Vt» - 2-757-1, 1-S? (2-7 h + y7x-;W -l 
-^D/V-jV, (R) — N — (3 -7 h + ^MzMU^Ur^) 
-2-757-1, l->> (2 -/ h^v-^x-^) - 1 -7n/V-JV 

> (R) -N- (5 -7 h^;fr;M?-;Hj-u^ij5*>) - 2-75/- 

1. l-v 5 (2 -7 h + S/7xz;P) -l-7°D/V-;k (R) -N- 
(3-y7/1r)J^>jf» -2-757-1, 1-^ (2-^^/7 

-i-7n/v-;k (r) -N- ( 5 -->7/+mj 

-2-757-1, l->? (2 -7 b^r->y x.-Jl) - l -y°un/-)V 

> (R) -N- ( 3 - r7;i^p - 5- - hDlj-tJf Ut» -2-75/ 
-1, l-v> (2-^h^>7x-;W -1-7"d;v-jk (r) -n 
- (3 -7 h4^-y-U^U5*» -2-757-1, 1 - (2-7h^ 
iyy^-JU) -l-^D/V-;!/, (R) -N- (5 -7> h^v-tT-U^U 
5*» -2-757-1, 1 -$> ( 2 -7 -l-^n/l 

7— ;k 

(R) -N- ( 3 hDtfiJf Ur» -2-757-1, 1 - ( 

5 - t e r t 2 -n-y* h + y7xn;W - l -y D /\v-;U 

, (R) -N- ( 5 --hntU^iJ^» - 2-757-1, 1-v? ( 

5 - t e r t 2 - n-7h^y7x^) - l -7°n/V^ 
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> (R) — N — (3, 5 -z/~ hn+MJ^U^» - 2-757-1, 1 
->> (5 - t e r t - f^Jl- 2-n-yh^7i-;P) - l -y"a/^ 
y—JV. (R) — N — (3 DD1J-)J5 1 Ux» -2-757-1, i 
(5 - t e r t 2-n-^h + i/7i-^) - 1 -^da 

/— (R) — N — (5 -irnDU-Uf iJ7» -2-757-1, 1 
-S? (5- t e r t-^-2-n-yh^^>7x-j|/) -1-^DA 

;K (R) - (3, 5 -^^DD-y-iJf iJr» - 2-757-1, 
1 -S? (5 - t e r t -7?-)V- -1-y'u 
av-;k (r) -N- (3 -^;i/^-n+f-U^U5 i » -2-757-1 
. l-SM5-tert 2 - n - ^ h re -1-7° 

n/t7— ;k (R) -n- ( 5 -^;i/^-p+i-U9 1 U^» -2-757- 
1, l-^(5-tert -7*^)V- 2-n-yh^>7x-;W - 1 - 

(R) -N- (3 -^D^Ei^U^U5 i » -2-757-1, ( 
5 - t e r t 2-n-yh^y7i-^ - 1 -^PAV-^ 

> (R) -N- (5-^DttiJfij^» -2-757-1, 1 -S> ( 
5 - t e r t-7^- 2 -n-7'h^y7i-JW -1-7°D/V-J|/ 

> (R) -N- (3 h^>#;M?-;^U3MJ5=?>) -2-757- 
1. l~^(5-tert 2-n-^h + S/7iZ^) - 1 - 
ynA7-;p, (R) -N- (5 -7 h*->#;P#~;P+MJ5PU^» - 
2 ~ T5 y ~ 1 > l-S>(5-tert -y^JU- 2-n-7h*y7i 

-1-7"U/V-Jk (R) -N- (3-v771^U^U^» - 
2 - 1 , l-SM5-tert - y^)V- 2-n-7h*zs7* 

=;i0 - 1 -7'nAV-;i/, (r) -N- (5 -->77 itu^u^» - 

2-75 7-1, (5- t e r t -7-^-2-n-7-^v7x 

-i-t-d/v-;^ (r) -N- (3-7MD- 5 --ha^ 

U^U^» -2-757-1, (5 - t e r t-^;U-2-n 

-^h^^^ x -;p) -i-^p/v-;k (R) -N- (3-7h*~> 
#V7Vt» -2-757-1, l-y(5-ter 
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n-^h^>7i-ji/) -l-ynyty-jk (r) -n- (5-*h* 

7+MJ5PU:r» - 2-757-1, 1 -7 (5 - t e r t ~^^)V~ 2 

(R) -N- (3--hDtiJ^iJj» -2-757-1, 1-7 ( 
5 - t e r t -^;U- 2 -n-7*h^>7i-JW - 3 - 7i-Jh 1 
-yn/v-Jk (R) -N- (5--hDU-iJfiJj» - 2-7$; 
-1, (5-tert - 2 - n -*? - 3 

-7x^-l-7'n/V-;k (R) -N- (3, 
U5*» -2-757-1, 1-7 ( 5 - t e r t-^^-2-n-^ 
h^y7x-;W -3-7x-Jl/-l-7'D/V-JK (R) -N- (3 
-^□nD-^'JT» -2-757-1, l-y(5-tert-7f 
)]/-2- n-^h + y7xr^) - 3 - 7 x 1 - y p a° 7 — ;K ( 

R) -N- (5 -^nniJ-U^ij^) - 2-757-1, l-y (5- 
t e r t -7^)],- 2-n-7f^y7x-Jl/) - 3 -7xz;h 1 - rf 
DAV— ;K (R) - (3, 5 -7^ pp+HJ^Ut^) -2-757- 
1, 1-^ (5-tert 2-n-7h^>7x-jW - 3 - 

7iZ;|/-l-7°D/V-^ (R) -N- (3 -:7;ix;tP+HJ5PU^> 
) - 2-757-1, l-y (5-ter t-7^-2-n-7h^y 
^xn^) -3-7x-j|/-l-7D/V-;k (R) -N- (5-^;i/ 
*D+HJ5PU:r>) - 2-757-1, 1-7 (5-t e r t-^- 
2-n-7h + y7x-JW - 3-7xZJV- 1 -7*D/V-;K 

(R) -N- (3 -^P^E1t-U^U^» -2-757-1, 1 - 7 ( 
5-tert 2 - n -7h + y7x^) - 3 -y^~Jl- 1 

-^funj— )V, (R) -N- (5-^D ; E1rl)5 1 iJf» -2-757 
-1, 1-7 (5-tert - 7^)V- 2 -n-7h + y7x^) - 3 

-7x-;i/-i-7 , n;v-;k (r) -n- ( 3 h^7#;i/#n;i, 

-^U^U^» - 2-75 7-1, 1-7 (5- t e r t -?^)V- 2 - 



- (5 h + v^;i/3^-;HrU^U5 :r » - 2-757-1, 1-7 ( 



x~;P) -3-7X-J1/-1-7D/V-JK (R) -N 
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5 - t e r t ~y^)V- 2 - n-7>4 1 y7i-Jl/) - 3 -7x.~)V~ l 

-?un;-)v, (r) -N- (3-->T/i7-u^U^» - 2 -t$ y 

-1, l-S?(5-tert -y^Jl- 2 - n-y h^v^x~;i/) - 3 
-7x-Jl/-l-7n/VHK (R) -N- (5-5/7;t'Jf Ut> 
) - 2-7^7-1, l-*;(5-ter t-^-^-n-^^j/ 

7l -^ -3-7i-;p-i-7°DAV-;k (R) -N- ( 3 - 7 ;p 

tD-5--hD1j-iJ^iJf» -2-757-1, 1 (5 - t e r 
t 2 - n-7'h + ->7i-Jl/) - 3 -7x.~)V- 1 -7°p/V 

— ;W (R) -N- (3 h + ^U^'J^) -2-75/-1, 1 
->> (5 - t e r t -:/5P;i>- 2-n-7h + y7x-JW - 3 

;i/-i-7"D/v-;i/> (r) -N- ( 5 h^^ij-u ?Ut» -2 

-75/- 1, 1-y (5-tert -?^ } \,- 2-n-7h^>7x- 

;iO - 3 -y^-)v- i -^n/NV-;u#^ckrKHffia#{b^#fCD (r) afi 

> (s) fcftfoo£fl^«?at*tfe>*i-5. 

M^^tt^^iJ^Uf>75; (1) »«r«r 

01 -278853^^*5 £ tf-eo^jfcUS 2001037036, US 2002004618, US 646 
9198, US 6670500) «fcB«©#ifete:qi Ctlit§ C £#?T#£„ 
— tt*fctt=.fl5©«B{fc;^%t Uitt, MtU£I1^#3 (I) , S^m^ (II 

) , ^y^ymm (in , j-z^jimm (id #©c2~i 5©tt*;p 

T-fe^T-feh^— Mi (II) , (i) , j&i m (II) 

> 9k$M (i) > j^YbiB (id > *$>7.)v-fc>mm (in , h ij 7 ji/t 
u*$>>7s)v*>mm (i) , hU7Mn^^>^;^>M (in , 
mmm (in , cm «®-ff»^»=ftcDMtt[»«^aiRiir<» 
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A{b^^^^^^xmf4^^r^A7-^Afk^%^^^T^T^-r 
A, h U 7x; ^v-T;i/$x^7A^£© b 'J7>J-;W'>7Jl/5-^A 

*v) ^>^©Th77;l/3^i/^>^$tl§o 

x^A, Eg^bv'^nx^A • t- hy t H D 7 9 >fg#:^GDA ay 
;Pnx»7A (IV) feb<«^©^#:, 5^h^ (n-7h^» yj^-r> 
A^0rh77;^^yi;;^z-7A^$n§. 

A, Eg^bA^X^A - fh7b FD^^>^#:^CDAD^>-ft:A7X^ 
A (IV) fcb<«^©£t#:^M^2n&o 
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(l) fffi% U < tt:rfl&©«Hfc;^toi±iE©c - i) U3^A 

7;io-;v (i) ottAsa, -ffi%b<«z:ffi©^b^%i^;i/^L 
T\ MO. 5~2^;HS^t?&0, JLiB©c-l) U^Ate^**: 
te_h|E©c-2) ®«*5atftt«ft*tt®ttjgKtt, HK b < « - 
©^tl^H:^lT, a»0. 3-5t^iST*«. 

*fc*4&i±B© c -l) y^*Afc^4&£fctt±B©c-2) ©»#> & 

mmft£±m<Dc-i) v^^ t ^ m ^ rc}t± 

'J^'j^T^yj^-jv (i) t-ffi^fe«-ffi©^b^%i^^ 
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(2) ^$n§^D^7Mtl/70 (£TF> ^W^^> (2) 

ia-r^>o ) « (3) (kt, yy^iti^r^ (3) £B#fEirso ) 
t^sj^^ii-T, a: (4) ^$ti§mi&^^Dyn/i>^ ( 

UT> ^tt&y^D^D/Olk^ (4) tffl&fB'r^o ) *«JS*r* 

©C 1 - 6©T^;p**itf!in6T^^*©--'3'bU<ttz:o«± 
7)V*u*^)vm. h'j7^n^?;n, ^nnx^;«^t^tf &ti 
fcfx;«» l -^n^-M, 2-^^;i^-i-7 0 n 

R 2 t bTM^bfefe©ii^a© ! b©W!l^$n'5„ 
«t!/7^> (2) turn M^.^n^x x_^ >% 

-?^>s 2-^y^-y s 2-A7"f>, 2-^^;w-2-y^>, 2, 
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-^tf-^x>, 2 -^;i/^-D- 5 2, 4-^\^+h^X> > 1 
. 1. l-KU7^n-5-^-2, 4-^U-S?x>, 2-^h 

*^*;u#x;u-5-^5 t ;v-2, 4-'v*u-$?x>, 1, l-isyji* 

a-4-^^-l, 3-^>*S?x>, 1, 

-1, 3-^>^^x>, 1, l-^n€-4-^_ 1( 3-^> 
^XX l-^DD-l-7WD-4-^^-l, 3-^>^^X 
>, 1 -!7JM-n- 1 -^D^-4-^5 : -;i/- 1, 3-^>^S?x>, 2 
-^^;P-2, 4-^*3?x>, i-^;p^d-i, l-^nn-4 
2 -^>t->> l, l, i-hU^nn-4-;*5P;u-3-^ 

>T->, 1, 1, l-hijynt-4-^^-3-^>fX 2, 3- 
> ? ^^;u-2-^>^> % 2 3~y^-)l-2-^v->^ 2- 

^□^-2, 5 4 -^\^-fe>, 2-^DD-2, 
^-4-^-fe>, 2, 5-^^-6-^DD-2, 4--\^^^x 

±B^7!/»»xXrJP (3) ©sfc*, ^Il-607;WHtL 

6<DTji^)mtm^^n, y7«ix^ (3) ttm 

t e r t 

tl/7 ^ > (2 > v7«ixr^ (3) i t ;H:ML 

rnxu-tuy^y (2) *««#T**«^fctt, tt*£*fc 
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